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* Why Resum?

Every final state in hard scattering carries the
imprint of QCD dynamics from at all distance
scales

e Phenomenological

— Logarithmic corrections: explicit

d(T(Q) i n 1,an+b [Q_)
10, Q1 > Cnag In 0. A <@

x Z, H pr, e"e” event shapes, BFKL

— Logarithmic corrections: implicit

o) ¢ f‘igll F(Q1) £Caa ™ (31] F(0) = 0

+ Threshold resummations, 1P1 high-py

e Theoretical

— QED analog: soft photon radiation
— correspondence to classical fields

— Exploration of gauge theory

% all orders predictions; strong coupling
x guide to nonperturbative dynamics
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e Explicit logs: Z pr at Run 1

1i ¥ T T

do/dQy (pb/GeV) § cor

66 < Q < 116 GeV
b -

Exclusive Limit

L. Hesum+power
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NLO

(from Kulesza, G.S., Vogelsang (2002))

— maximum then decrease near “exclusive”
limit (parton model kinematics)
replaces divergence

— Soft but perturbative radiation broadens
distribution

— Typically NP correction necessary for quan-
titative description of data

— recover fixed order away from exclusive limit



e Implicit logs: threshold resummation vs. fixed
order for H at LHC
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(from Catani, de Florian, Grazzini, Nason (2003))

— Modest change < increased confidence
— Modest decrease in scale dependence



* kr-Resummation

e Example: Joint Resummation for Z Qr
g

® Double inverse transform

d U.I'ES

dQ*dQ7
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e Perturbative exponent
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@ Incorpnrates energy and pjp-conservation —
Average p7 function of In(1 — z)Q.
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IMPLICIT LOGS

# Particle Spectra: Fixed Target vs. Collider
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e Self-consistent recoil in Joint Resummation

Lacnen, (35, Vogelsang

e Double inverse transform and approximation:
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e Isolate perturbative recoil:ANLL in N:

Y EIECGH(N) PT) == fSEPT +0 Enp

§Epr o &s(pi/NZ) C(Qg)

e isolate low scales < strong coupling

NZ :
0 Eremil = PT + }\ab_a hlp—rr'
pr N

Aap ~ 29gw o [dk}as(k7)

1
In 2%

N «

; 1 4p=,
éErECCIil - PT + Aa'b 2 4 O ln pT lIl _‘I
ptIn? (%21) S
e power suppressed in pr
e decreases with S at fixed pr

e match to large- and small-N behavior
of Bessel functions —

sample ‘shape function’ of N/p; only:
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